Single crystalline Y(OH) 3 nanorods were synthesized from Y 2 O 3 powder by a simple hydrothermal synthesis method under alkaline conditions. SEM images displayed that the nanorods have average diameters of about 400nm and lengths up to several micrometers. In this paper, it is used nano-inorganic particles yttrium hydroxide to modified MC nylon. The different mass fraction of yttrium hydroxide has affected mechanical and thermal properties of the MC nylon composites. The results show that with increasing of the mass fraction of yttrium hydroxide, the impact strength is the highest value when yttrium hydroxide mass fraction of 0.25wt%, however the tensile strength decrease 20%. And there is a little change in thermal stability when Yttrium Hydroxide added.
Introduction
Nylon as high performance engineering plastic with its superior performance in the national economy in a wide range of applications, with the ever-changing modern science, nylon strength, elongation, and heat resistance, a higher demand and single homopolymer is often difficult to meet. For a comprehensive excellent performance of the nylon material, in addition to continue to develop new synthetic polymer outside, for the modification of polymer has became a polymer materials a effective way, increasingly arouse people's interest and attention.
At present, the modified nylon material at home and abroad for a large number of studies, mainly in three aspects: 1) Half the synthesis of aromatic nylon modified [1] [2] . 2) fibers reinforced nylon composite modification [3] [4] . 3) nylon doped with modification [5] [6] . This paper is based on the open loop anionic polymerization mechanism developed on base of manufacturing monomer casting nylon. It uses alkali-catalyst polymerization to directly in the mould of caprolactam in polymerization forming, polymerization and molding process finish at the same time, namely after stripping for products or mechanical processing billet required. In this way the large goods production potential to show people out of plastic in engineering technology and many fields of application new prospects. By the method of nylon monomer in engineering technology and many areas have very good development prospect.
MC nylon have polymerization low temperature, high crystallinity, molecular weight big, mechanical strength more than ordinary nylon, abrasion resistance, self-lubrication, using temperature wide, and other features. MC nylon is copper, aluminum and other non-ferrous metals ideal substitute materials. But compared with metal, MC nylon has many disadvantages, for example: low strength, modulus small and thermal deformation of the temperature is low, water absorption of large, poor thermal stability and so on. Therefore, the necessary modification of the monomer cast nylon in order to better meet the application in different areas [7] [8] [9] [10] [11] [12] [13] . There are many reports to the study of nanomaterials modified MC nylon. But most of montmorillonite modified MC nylon, few reports of rare earth modified MC nylon. In this paper, different mass fractions of hydroxide yttrium added to the caprolactam, to study the thermal stability, water absorption and mechanical properties of caprolactam by changing the mass fraction of yttrium hydroxide.
Experimental
Materials. Yttrium oxide(Y 2 O 3 )(>99.9%) purchased from Sinopharm Chemical Reagent Co. Ltd.. Caprolactam (chemical pure) was commercially obtained from the UBE Company. NaOH (analytically pure) was obtained from the Tianjin Damao Chemical Reagent Factory. Toluene diisocyanate (chemical pure) was purchased from Shenyang Hongxiang Plastic Co. Ltd.
Synthesis of yttrium hydroxide. To put 10g Y 2 O 3 in HNO 3 , diluted with distilled water. By adding 90mL of anhydrous ethanol, then add 5mol/L NaOH solution and adjust the pH value (pH=8~12). The solution was poured into 200mL reactor, control the filling of reactor 60% to 70%, into the oven at 220℃ for 24h. Take out the reaction kettle and allow to room temperature naturally and then repeated washing with distilled water and anhydrous alcohol [14] [15] [16] [17] .
Synthesis of the hybrid composites. 140g caprolactam monomer was heated to 90℃ in the three mouth of the flask. After the caprolactam monomer was completely melted, then taking the appropriate amount of hydroxide yttrium into the flask. Vacuum-pumping for about 30 minutes at 130℃, when the water is drained, add 0.32g NaOH and the temperature rise to 140℃. Continue to vacuum-pumping for about 30 minutes at 140℃. When the water was pumped net again, add to 0.35mL TDI. At the same time, the mixture is poured into the mold of 180℃ and keeping the mold of 180℃ for about 30 minutes. The synthesis was completed and opened the mold.
Characterization of yttrium hydroxide. The obtained specimens were characterized by Japanese electronics JSM-6360LV scanning electron microscope scanning electron microscope (SEM). Figure 1 shows the SEM images of nanocrystalline yttrium hydroxide. It is found that inorganic substances are rod-like structure and the obtained yttrium hydroxide nanospindles are homogeneous, monodisperse, and other morphologies of the products hardly exist. The rod-like structure yttrium hydroxide mostly have uniform size and with average diameters about 400nm respectively. The lengths of nanorods are several micrometers.
Figure1. SEM images of nanocrystalline yttrium hydroxide (pH=12~14, 220℃, 24h).

Results and discussion
From Figure 2 , it shows that tensile strength curve of MC nylon composites is gradually down. Because of inorganic substances did not do surface treatment, solid inorganic surface with high energy and organic surface with very low energy, so interface has a larger tension between the two
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phases. It is difficult to combine and appear scattered unevenly and agglomeration, results that make the physical cross linking points to reduce. It shows that the impact strength of MC nylon composites curve in Figure 3 . The highest impact strength is added 0.25% hydroxide yttrium in composites. Because of adding few yttrium hydroxides, uniformly dispersed in the MC nylon composites and affect intermolecular forces of MC macromolecules, play a toughening effect. Then toughness decreased, because of adding more yttrium hydroxide, appear scattered unevenly, agglomeration, making the physical cross linking points to reduce. The absorbing of energy becomes smaller when the sample had been reduced impact performance subjected to external force. Figure4. Effect of yttrium hydroxide contents on water absorption of MC nylon composites. Figure 4 shows the water absorption curve is gradually down with adding more yttrium hydroxide. The curve approaches stable at last. Making amide bond weakening and form fewer hydrogen bonds with water molecules. Perhaps change number and size of the gap between the macromolecular chains with the addition of yttrium hydroxide. Figure 5 shows vicat softening temperature curve remained stable. The heat resistance of MC nylon composites has not a great affected by added hydroxide yttrium mass fraction less than 1.25%. It may be added too little inorganic.
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Conclusions
The results show that the yttrium hydroxide mass fraction is 0.25wt% that the toughness increase 60%. With the increase of the mass fraction of yttrium hydroxide, the tensile strength is decreased 20% and the water absorption down 34%. The thermal stability is not too much change. The yttrium hydroxide can effectively improve the toughness of the composites.
